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n Structural bases for sulfide recognition in 
Lucina pectinata hemoglobin I. Menico Rizzi, 
Jonathan B Wittenberg, Alessandro Coda, Paolo Ascenzi
and Martino Bolognesi (1996). J. Mol. Biol. 258, 1–5.
The 1.9 Å crystal structure of the sulfide derivative of ferric
Lucina pectinata hemoglobin component I (HbI) has been
determined. The fast sulfide association rate constant can be
related to the presence of glutamine, rather than the usual
histidine, as the heme distal residue. The stabilization of the
heme-bound sulfide molecule is achieved through hydrogen
bonding to the glutamine, as well as by finely tuned aromatic-
electrostatic interactions with a cluster of three phenylalanines.
The peculiar arrangement of phenylalanyl residues is unique
to HbI, a protein functionally devoted to sulfide transport.
26 April 1996, Journal of Molecular Biology
n Crystal structure of three consecutive laminin-type
epidermal growth factor-like (LE) modules of laminin
g1 chain harboring the nidogen binding site. 
Jörg Stetefeld, Ulrike Mayer, Rupert Timpl and 
Robert Huber (1996). J. Mol. Biol. 257, 644–657.
The 2.1 Å crystal structure of three consecutive laminin-type
EGF-like (LE) modules (modules 3–5) of mouse laminin g1
chain, shows a rod-like structure of about 76 Å length with
individual modules twisted relative to each other by about 70°.
Each module contains four disulphide bonds but little regular
secondary structure; there is only remote structural similarity
with EGF. Module 4 is the major binding site for nidogen, the
binding site maps to a 17 Å ridge on its surface. The NMR
solution structure of module 4 is described in an accompanying
paper (Baumgartner et al., J. Mol. Biol. 257, 658–668).
5 April 1996, Journal of Molecular Biology
n Structure of the UmuD/protein and its regulation 
in response to DNA damage. Thomas S Peat, 
Ekaterina G Frank, John P McDonald, Arthur S Levine,
Roger Woodgate and Wayne A Hendrickson (1996).
Nature 380, 727–730.
In bacteria such as Escherichia coli DNA damage elicits the well
regulated SOS response. Essential proteins in this mutagenic
process are RecA, DNA polymerase III, UmuD, UmuD′ and
UmuC (umu: UV mutagenesis). The 2.5 Å crystal structure of
the E. coli UmuD′ mutagensis protein reveals globular heads
folded in an unusual b structure which associate to form
molecular dimers, and extended amino-terminal tails which
associate to produce crystallized filaments. The structure
provides insight into the mechanism of the self-cleavage
reaction that UmuD-like proteins undergo as part of the 
global SOS response.
25 April 1996, Nature
n Crystal structure of a mammalian phosphoinositide-
specific phospholipase Cd. Lars-Oliver Essen, 
Olga Perisic, Robert Cheung, Matilda Katan 
and Roger L Williams (1996). Nature 380, 595–602.
Mammalian phosphoinositide-specific phospholipase C
enzymes (PI-PLC) act as signal tranducers that generate two
second messengers, inositol-1,4,5-trisphosphate and
diacylglycerol. The 2.4 Å structure of phospholipase Cd1
reveals a multidomain protein incorporating modules shared by
many signalling proteins. The structure suggest a mechanism
for membrane attachment and Ca2+-dependent hydrolysis of
second-messenger precursors. The regulation and reversible
membrane association of PI-PLC may serve as a model for
understanding other multidomain enzymes involved in
phopholipid signalling.
18 April 1996, Nature
n Specificity of ribonucleoprotein interaction determined
by RNA folding during complex formation. Frédéric H-T
Allain, Charles C Gubser, Peter W A Howe, Kiyoshi Nagai,
David Neuhaus and Gabriele Varani (1996). Nature 380,
646–650.
RNA maturation depends on the specific recognition by
ribonucleoproteins, such as U1A, of RNA elements within pre-
mRNAs and small nuclear RNAs. The human U1A protein
binds an RNA hairpin during splicing, and regulates its own
expression by binding an internal loop in the 3′-untranslated
region of its pre-mRNA, preventing polyadenylation. This
paper reports the NMR solution structure of the complex
between the regulatory element of the U1A 3′-untranslated
region (UTR) and the U1A protein RNA-binding domain.
Variable loops of the ribonucleoprotein domain bind the 
well-structured helical regions of the RNA. Formation of the
complex orders the flexible RNA single-stranded loop against
the protein b sheet surface and reorganizes the C-terminal
region of the protein to maximize surface complementarity and
functional group recognition.
18 April 1996, Nature
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n See the Minireview article by Ivan Rayment in the 15 May issue of Structure (volume 4: 501–504).
n Crystal structure of the kinesin motor domain reveals a
structural similarity to myosin. F Jon Kull, Elena P Sablin,
Rebecca Lau, Robert J Fletterick and Ronald D Vale
(1996). Nature 380, 550–555.
Kinesin is the founding member of a superfamily of
microtubule-based proteins that perform force-generating tasks
such as organelle transport and chromosome segregation. The
kinesin motor domain of ~340 amino acids is the smallest
known molecular motor. The 1.8 Å crystal structure of the
human kinesin motor domain with bound ADP reveals a single
a/b arrow-head-shaped domain with dimensions of 70×45×45
Å. Unexpectedly, it has a striking structural similarity to the
catalytic domain of the actin-based motor myosin and shares a
similar force-generating strategy. The crystal structure of a
homologous motor domain, ncd, is described in an
accompanying paper (Sablin et al., Nature 380, 555–559).
11 April 1996, Nature
n A new pattern for helix-turn-helix recognition revealed
by the PU.1 ETS-domain-DNA complex. Ramadurgam
Kodandapani, Frederic Pio, Chao-Zhou Ni, Gennaro
Picciaili, Michael Klemsz, Scott McKercher, Richard A Maki
and Kathryn R Ely (1996). Nature 380, 456–460.
The Ets family of transcription factors regulate gene
expression during growth and development. They share a
conserved domain of around 85 amino acids which binds as a
monomer to the DNA sequence 5′-C/AGGAA/T-3′. This paper
describes the crystal structure of an ETS domain complexed
with DNA, at 2.3 Å resolution. The domain is similar to a+b
(winged) ‘helix-turn-helix’ proteins and interacts with a ten
base pair region of duplex DNA which takes up a uniform
curve of 8°. The domain contacts the DNA by a novel 
loop-helix-loop architecture.
4 April 1996, Nature
n Three-dimensional structure and stability of the KH
domain: molecular insights into the fragile X syndrome.
Giovanna Musco, Gunter Stier, Catherine Joseph, 
Maria Antonietta Castiglione Morelli, Michael Nilges, 
Toby J Gibson and Annalisa Pastore (1996). 
Cell 85, 237–245.
The K homology (KH) module is found in a number of
proteins that are known to be in close association with RNA.
The human FMR1 protein, which has two KH domains, is
associated with fragile X syndrome, the most common
inherited cause of mental retardation. The paper describes the
three-dimensional solution structure of the KH module from
FMRI. The domain consists of a stable baabba fold. The
authors propose a surface for RNA binding centered on the
loop between the first two helices.
19 April 1996, Cell
n The 1.85 Å structure of vaccinia protein VP39: 
a bifunctional enzyme that participates in the
modification of both mRNA ends. Alec E Hodel, 
Paul D Gershon, Xuenong Shi, and Florante A Quiocho
(1996). Cell 85, 247–256.
VP39 is a bifunctional vaccinia virus protein that acts as both
an mRNA cap-specific RNA 2′-O-methyltransferase and a
poly(A) polymerase processivity factor. The authors report the
1.85 Å crystal structure of a VP39 variant complexed with its
AdoMet cofactor. VP39 comprises a single core domain with
structural similarity to the catalytic domains of other
methyltransferases. Surface features and mutagenesis data
suggest two possible RNA-binding sites with novel underlying
architecture, one of which forms a cleft spanning the region
adjacent to the methyltransferase active site.
19 April 1996, Cell
n The crystal structure of the DNA-binding domain of
yeast RAP1 in complex with telomeric DNA. Peter König,
Rafael Giraldo, Lynda Chapman and Daniela Rhodes
(1996). Cell 85, 125–136.
Telomeres, the nucleoprotein complexes at the ends of
eukaryotic chromosomes, are essential for chromosome
stability. In the yeast Saccharomyces cerevisiae, telomeric 
DNA is bound in a sequence-specific manner by RAP1, a
multifunctional protein also involved in transcriptional
regulation. The authors describe the crystal structure of the
DNA-binding domain of RAP1 in complex with a telomeric
DNA site at 2.25 Å resolution. The protein contains two similar
domains that bind DNA in a tandem orientation, recognizing a
tandemly repeated DNA sequence. The domains are
structurally related to the homeodomain and the proto-
oncogene Myb, but show novel features in their DNA-binding
mode. This structure provides insight into the recognition of
the conserved telomeric DNA sequences by a protein.
5 April 1996, Cell
n The crystal structure of human glycosylation-inhibiting
factor is a trimeric barrel with three 6-stranded 
b-sheets. Yoichi Kato, Takanori Muto, Takafumi Tomura,
Haruhiko Tsumura, Hiroshi Watarai, Toshifumi Mikayama,
Kimishige Ishizaka and Ryota Kuroki (1996). Proc. Natl.
Acad. Sci. USA 93, 3007–3010.
Glycosylation-inhibiting factor (GIF) is a cytokine that is
involved in the regulation of IgE synthesis. The 1.9 Å crystal
structure consists of three interconnected subunits forming a
barrel with three six-stranded b sheets on the inside and six
a helices on the outside. The barrel structure of GIF
resembles other ‘trefoil’ cytokines such as interleukin 1 and
fibroblast growth factor. Each subunit has a new class of a+b
sandwich structure consisting of two b-a-b motifs.
16 April 1996, Proceedings of the National Academy of
Sciences of the USA
n Crystal structure of the T state of allosteric yeast
chorismate mutase and comparison with the R state.
Norbert Sträter, Kiell Hakansson, Georg Schnappauf,
Gerhard Braus and William N Lipscomb (1996). Proc. Natl.
Acad. Sci. USA 93, 3330–3334.
Chorismate mutase catalyzes the intramolecular rearrangement
of chorismate to prephenate, the first committed step in the
synthesis of tyrosine and phenylalanine. The enzyme exists in
two states; the T state, which is stabilized by tyrosine, and the
R state, stabilized by tryptophan. The 2.8 Å crystal structure of
the T state of Saccharomyces cerevisiae chorismate mutase shows
that the allosteric inhibitor tyrosine binds at the same site as
the allosteric activator tryptophan.The allosteric transition
includes an 8° rotation of each of the two catalytic domains
relative to the allosteric domains of each monomer (domain
closure). The roles of tyrosine and tryptophan in stabilizing the
two quaternary states are discussed.
16 April 1996, Proceedings of the National Academy of
Sciences of the USA
n Structure of rat procathepsin B: model for inhibition of
cysteine protease activity by the proregion. Miroslaw
Cygler, J Sivaraman, Pawel Grochulski, René Coulombe,
Andrew C Storer and John S Mort (1996). Structure 4,
405–416.
Cysteine proteases of the papain superfamily are synthesized
as inactive precursors with a 60–110 residue N-terminal
prosegment. The 2.8 Å crystal structure of rat procathepsin B
shows that the 62-residue proregion does not form a globular
structure on its own, but folds along the surface of mature
cathepsin B. Inhibition occurs by blocking access to the active
site. The structure provides the first insight into the mode of
interaction between a mature cysteine protease from the
papain superfamily and its prosegment. Contrary to many other
proproteases, no rearrangement of the N terminus occurs 
following activation. 
15 April 1996, Structure
n Solution structure of an antiparallel purine motif triplex
containing a T×CG pyrimidine base triple. Jie Ji, Michael
E Hogan and Xiaolian Gao (1996). Structure 4, 425–435. 
Triplex formation is an approach of potential use in
regulating and mapping of gene sequences. However, such
applications have been limited to homogeneous sequences
consisting of stretches of purines or pyrimidines. The solution
structure of an antiparallel triplex (RRY6) containing a site of
inversion (i.e. a T within a homopurine stretch, forming a
T⋅CG base triple) has been determined using NMR-restrained
computations in the presence of explicit water. The results
reveal that within the RRY6 triplex the conformation of the
duplex is mostly B-like and that of the third strand exhibits
significant variations in interbase separations and backbone
torsion angles. This study provides valuable information
concerning the molecular basis of the specific recognition of a
Watson–Crick base paired C residue at the inversion sites in
the antiparallel triplex. The solution structure of a YRY triplex
containing the sequence-specific intercalating non-natural base
D3 has also been reported recently (Wang et al., J. Mol. Biol.
257, 1052–1069).
15 April 1996, Structure
n Crystal structure of the human adenovirus proteinase
with its 11 amino acid cofactor. Jianzhong Ding, William J
McGrath, Robert M Sweet and Walter F Mangel (1996).
EMBO J. 15, 1778–1783.
The 2.6 Å crystal structure of the human adenovirus-2
proteinase complexed with its 11 amino acid cofactor, pVIc has
been determined. The structure reveals a novel fold with an
active site that contains a Cys-His-Glu triplet and oxyanion
hole in an arrangement similar to that in papain. Thus, the
adenovirus proteinase represents a new, fifth group of enzymes
that contain catalytic triads. pVIc, which extends a b sheet in
the main chain, is distant from the active site, yet its binding
increases the catalytic rate constant 300-fold.
12 April 1996, The EMBO Journal
n The solution structure of HIV-1 Nef reveals an
unexpected fold and permits delineation of the binding
surface for the SH3 domain of Hck tyrosine protein
kinase. Stephan Grzesiek, Ad Bax, G Marius Clore, 
Angela M Gronenborn, Jin-Shan Hu, Joshua Kaufman, 
Ira Palmer, Stephen J Stahl and Paul T Wingfield (1996).
Nat. Struct. Biol. 3, 340–345.
Nef is a 27000 Mr regulatory factor that is unique to the
primate lentiviruses and plays a key role in human
immunodeficiency virus (HIV) infection and pathogenicity.
The solution structure of HIV-1 Nef has been solved by
multidimensional heteronuclear NMR spectroscopy. Despite
the absence of any sequence similarity, the overall fold of Nef
is reminiscent of that of the family of winged helix-turn-helix
DNA binding proteins. The binding surface of Nef for the
SH3 domain of Hck tyrosine protein kinase has been mapped
and reveals a non-contiguous (in terms of amino-acid
sequence) interaction surface.
April 1996, Nature Structural Biology
n Three dimensional structure of human C-reactive
protein. Annette K Shrive, Graham MT Cheetham, David
Holden, Dean AA Myles, William G Turnell, John E
Volanakis, Mark B Pepys, Anne C Bloomer and Trevor J
Greenhough (1996). Nat. Struct. Biol. 3, 346–353.
Human C-reactive protein (CRP), the subject of intense
clinical interest, is a trace plasma protein that is expressed
rapidly and dramatically as part of the acute phase response to
infection or injury. C-reactive proteins, characterized by their
calcium-dependent ligand binding affinity for the
phosphocholine moiety of pneumococcal C-polysaccharide, are
members of a conserved, phylogenetically ancient superfamily
of oligomeric calcium-binding proteins exhibiting high
sequence homologies. The structure of the classical acute
phase reactant human C-reactive protein provides evidence
that phospocholine binding is mediated through calcium and a
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hydrophobic pocket. A cleft on the pentameric face opposite to
that containing the calcium site may have an important
functional role. The structure provides insights into the
molecular mechanisms by which this highly conserved plasma
protein, for which no polymorphism or deficiency state is
known, may exert its biological role.
April 1996, Nature Structural Biology
n PROMOTIF — A program to identify and analyze
structural motifs in proteins. E Gail Hutchinson and 
Janet M Thornton (1996). Protein Sci. 5, 212–220.
The paper describes a suite of programs, PROMOTIF, that
analyzes a protein coordinate file and provides details about the
structural motifs in the protein. The program currently analyzes
the following structural features: secondary structure; b and g
turns; helical geometry and interactions; b strands and b sheet
topology; b bulges; b hairpins; b-a-b units and c loops;
disulphide bridges; and main-chain hydrogen bonding patterns.
PROMOTIF creates postscript files showing the examples of
each type of motif in the protein, and a summary page. The
program can also be used to compare motifs in a group of
related structures, such as an ensemble of NMR structures.
February 1996, Protein Science
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